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DETAILED ACTION 



Election/Restrictions 

1 . Applicant's election of Group I in the reply filed on 5/4/06 is acknowledged. 
Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 81 8.03(a)). 

2. Claims 1 3-1 8 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 5/4/06. 



Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g.. In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Long!, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 
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Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

4. Claims 1-12 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1, 2, 4, 5, 6, 8, and 9 of U.S. Patent No. 
6,886,919 in view of Silverbrook (US Pat. 5,841 ,452) and Chan (US Pat. 5.710,070). 
Claims 1-12 in the pending application for an ink-jet printhead having a metallic heat 
dissipation layer are covered by claims 1,2,4, 5, 6, 7, and 9 of the prior art as shown in 



the table. 



Patent Claims 


Pendind Claims 






1. A monolithic ink- jet 

printhead, comprising: a 

substrate having an ink 

chamber to be supplied with ink 

to be ejected, a manifold for 

supplying ink to 

the ink chamber, and an ink 

channel in communication with 

the ink chamber and 

the manifold; a nozzle plate 

including a plurality of 

passivation layers 

stacked on the substrate and a 

heat dissipating layer stacked 

on the plurality 

of passivation layers; a 

nozzle, including a lower part 

and an upper part, the 

nozzle penetrating the nozzle 

plate so that ink ejected from 

the ink chamber is 

ejected through the nozzle; a 

heater provided between 

adjacent passivation 

layers of the plurality of 

passivation layers of the 

nozzle plate, the heater 


1. An ink- jet printhead, 
comprising: a substrate; an 
ink chamber to be filled 
with ink to be ejected formed 
on an upper surface of the 
substrate; a 

restrictor, which is a path 
through which ink is supplied 
from an ink reservoir 
to the ink chamber, perforating 
a bottom surface of the 
substrate and a bottom 
surface of the ink chamber; a 
nozzle plate, which is stacked 
on the upper 

surface of the substrate and 

forms an upper wall of the ink 

chamber; a nozzle 

perforating the nozzle plate at 

a position corresponding to a 

center of the ink 

chamber; a heater formed in 

the nozzle plate to surround 

the nozzle; and a 

conductor for applying a 

current to the heater. 
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being located above the ink 
chamber for heating ink within 
the ink chamber; 
and a conductor between 
adjacent passivation layers of 
the plurality of 
passivation layers of the 
nozzle plate, the conductor 
being electrically 
connected to the heater for 
applying current to the heater, 
wherein the heat 
dissipating layer is made of a 
thermally conductive metal for 
dissipating heat 
from the heater, the lower part 
of the nozzle is formed by 
penetrating the 
plurality of passivation 
layers, and the upper part of 
the nozzle is formed by 
penetrating the heat 
dissipating layer in a tapered 
shape in which a 
cross-sectional area thereof 
decreases gradually toward an 
exiu unereoE . 


3. The ink- jet printhead as 
claimed in. claim 1, wherein the 
heater surrounds 
the nozzle. 

6. The ink- jet printhead as 
claimed in claim 1, wherein the 
nozzle plate 
includes a plurality of 
passivation layers . 

9. The ink- jet printhead as 
claimed in claim 6, wherein the 
nozzle plate 

further includes a heat 
dissipating layer stacked on 
the plurality of 
passivation layers. 

10. The ink- jet printhead as 
claimed in claim 9, wherein the 
heat dissipating 

layer defines an upper portion 
of the nozzle and is formed of 

OL 111CL.CIXXX^ 

material having thermal 
conductivity to dissipate heat 
generated by the heater 
and heat remaining around the 
heater , 


2. The printhead as claimed in 
claim 1, wherein the plurality 
of 

•na c« e -i va f" "i on lavers include 
first, second, and third 
passivation layers 
sequentially stacked on the 
substrate, the heater is formed 
between the first 
and second passivation layers, 
and the conductor is formed 


7. The ink- jet printhead as 
claimed in claim 6, wherein. the 
plurality of 

passivation layers includes a 

first passivation layer, a 

second passivation 

layer, and a third passivation 

layer, which are sequentially 

stacked on the 

substrate, and wherein the 

heater is disposed between the 
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- between the second 

dllUL UlixXvJL o J. V a u xvjii xdycxo. 


first passivation 

1 ^5vpT anrf t"hp spcond 

passivation layer, and the 
conductor is disposed between 
the second passivation layer 
and the third passivation 
layer. 


4. The printhead as claimed in 

claim 1, wherein the heat 

dissipacing xayer 

is formed by electroplating to 

a thickness of about 10-50 

.mu.m, and the upper 

part of the nozzle has a length 

of about 10-50 .mu.m. 


12. The ink- jet printhead as 
claimed in claim 9, wherein the 

IXCaU vlXooX^d L. Xli^ 

layer has a thickness greater 
than about 10 .mu.m. 


5. The printhead as claimed in 
claim 1, wherein the heat 

. dissipating layer 
is made of a transition element 
metal . 

6 . The printhead as claimed in 
cxaim D/ wnerem t.ne cxa.iioxuxuij. 
element is 

nickel or gold. 


11. The ink- jet printhead as 

claimed in claim 10, wherein 

the heat dissipating 

layer is formed of at least one 

material selected from the 

group consisting of 

Ni, Fe, Au, Pd, and Cu. 


8, The printhead as claimed in 
claim 7, wherein the heat 
conductive layer 

xo iiicLUC wx ci iiicsuax • 

9. The printhead as claimed in 
claim 7, wherein the conductor 
and the heat 

conductive layer are made of 
the same metal and located on 
the same passivation 


5. The ink- jet printhead as 
claimed in claim 1, wherein the 
conductor is 

formed of aluminum or an 
aluminum alloy. 
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Claims 1 , 2. 4, 5, 6, 7, and 9 of US Pat. 6,886,919 contain tiie basic elements of 
the claimed limitations of the pending application except for the restrictor having a 
length of about 200-750 j^m of claim 2 of the pending application, the heater formed of 
one material selected from the group consisting of TaAl, TIN, CrN, W, and polysilicon of 
claim 4 of the pending application, the plurality of passivation layers is formed of at least 
one material selected from the group consisting of Si02, SIsNa, SiC, Ta, Pd, Au, TaO, 
TaN, Ti, TIN, AI2O3, CrN, and RuOa of claim 8 of the pending application, and the 
metallic conductor claimed by U.S. Patent No. 6,886,919 fomried of aluminum or 
aluminum alloy of claim 5 of the pending application. 

Referring to claim 2 of the pending application, Silverbrook teaches the restrictor 
[1 14] having a length of about 200-750 microns in [Col. 6, Lines 11-14] shown in Fig. 7 
(the restrictor [1 14] is 300 microns deep which falls in the stated range of 200-750 
microns).. 

Referring to claim 5 of the pending application, Silverbrook teaches the 
conductor [123] formed of aluminum or an aluminum alloy in [Col. 7, Lines 24-27]. 

Referring to claim 8, of the pending application, Silverbrook teaches each of the 
plurality of passivation layers [144, 142, 136, and 132] are formed of at least one 
material selected from the group consisting of SiOa, Si3N4, SiC," Ta, Pd, Au, TaO, TaN, 
Ti, TIN, AI2O3, CrN, and RUO2 in [Col. 7, Lines 6-11.and Lines 38-41] and [Col. 6, Lines 
25-26] and [Col. 8, Lines 33-34]. 
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It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Silverbrook with the ink-jet 
printhead and metallic conductor of U.S. Patent No. 6,886,919 for the purpose of 
creating printheads to specific drop sizes, to provide appropriate electrical and thermal 
properties to the conductor to connect the drive electronics to the heater, and to provide 
electrical insulation and mechanical cushioning to the heater from the force of a . 
collapsing bubble. 

Referring to claim 4 of the pending application, Chan teaches a heater formed 
out of titanium nitride or TIN in [Col. 2, Lines 10-14]. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teaching of Chan into the ink-jet 
printhead of U.S. Patent No. 6,886,919 for the purpose of making the resistor more 
reliable, especially at higheir temperatures and less complicated to manufacture. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1,2,3, 5, 6, and 8 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Silverbrook (US Pat. 5,841,452). 

Referring to claim 1 : 



Application/Control Number: 10/773,289 Page 8 

Art Unit: 2853 

- an ink-jet printhead in [Col. 2, Lines 16-17] 

- a substrate in [Col. 1 , Lines 64-67] 

- an ink chamber [1 12] to be filled with ink to be ejected formed on an upper 
surface of the substrate in [Col. 6, Lines 38-41] 

- a restrictor [114], which is a path through which ink is supplied from an ink 
reservoir to the ink chamber [112 and 113], perforating a bottom surface of the 
substrate [100] and a bottom surface of the ink chamber [1 12 and 1 13] shown in 
Figs. 6-9. , 

- a nozzle plate [142], which is stacked on the upper surface of the substrate and 
forms an upper wall of the ink chamber in [Col. 8, Lines 21-26] shown in Fig. 1 1 . 

- a nozzle perforating the nozzle plate [142] at a position corresponding to a center 
of the ink chamber [111] shown in Fig. 11. 

- a heater [1 20] formed in the nozzle plate [1 42] to surround the nozzle shown in 
Fig. 11. 

- a conductor [1 23] for applying a current to the heater [1 20] in [Col. 7, Lines 24- 
27] 

Referring to claim 2: 

- the restrictor [1 14] has a length of about 200-750 microns in [Col. 6, Lines 11-14] 
shown in Fig. 7 (the restrictor [114] is 300 microns deep which falls in the stated 
range of 200-750 microns). 

Referring to claim3: 
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- the heater [120] surrounds the nozzle [1 1 1] in [Col. 6, Lines 51-54] shown in Fig. 
10. 

Referring to claim 5: 

- the conductor [123] is formed of aluminum or an aluminum alloy in [Col. 7, Lines 
24-27] 

Referring to claim 6: • 

- the nozzle plate includes a plurality of passivation layers [144, 142, 1 36, and 1 32] 
shown in [Col. 7, Lines 6-11 and Lines 38-41] and [Col. 6, Lines 25-26] shown in 
Fig. 12. (passivation is defined as coating with an oxide layer). 

Referring to claim 8: 

- each of the plurality of passivation layers [144, 142, 136, and 132] are formed of 
at least one material selected from the group consisting of Si02, Si3N4, SiC, Ta, 
Pd, Au, TaO, TaN, Ti, TIN, AI2O3, CrN, and RUO2 in [Col. 7, Lines 6-1 1 and Lines 
38-41] and [Col. 6, Lines 25-26] and [Col. 8. Lines 33-34]. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silverbrook (US Pat. 5,841 ,452) in view of Chan (US Pat. 5,710,070). 
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Silverbrook discloses the basic elements of the claimed invention except for the 
heater being formed of one material selected from the group consisting of TaAl, TIN, 
CrN, W, and polysilicon. 

Chan teaches a heater formed out of titanium nitride or TiN in [Col. 2, Lines 10- 

14]. 

It would have been obvious. at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teaching of Chan with the printhead of 
Silverbrook for the purpose of making the resistor more reliable, especially at higher 
temperatures and less complicated to manufacture. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Silverbrook (US Pat. 5,841,452) in view of Lee et al. (US 2002/0008738). 

Silverbrook discloses the basic elements of the claimed invention except for the 
plurality of passivation layers including a first passivation layer, a second passivation 
layer, and a third passivation layer, which are sequentially stacked on the substrate, and 
wherein the heater is disposed between the first passivation layer and the second 
passivation layer, and the conductor is disposed between the second passivation layer 
and the third passivation layer. 

Lee et al. teaches a plurality of passivation layers including a first passivation 
layer [110], a second passivation layer [150], and a third passivation layer [130], which 
are sequentially stacked on the substrate [100], and wherein the heater [120] is 
disposed between the first passivation layer [1 10] and the second passivation layer 
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[150], and the conductor [140] is disposed between tlie second passivation layer [150] 
and the third passivation layer [130] shown in [Paragraph 0052-0059] shown in Fig. 18. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Lee et al. with the 
printhead of Silverbrook for the purpose of simplifying the fabricating process compared 
with conventional manufacturing methods in [Paragraph 0075]. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art references (US Pat. 6,806,108; US Pat. 6,412,918; 
US Pat. 6,561 ,626). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Han S. Choi whose telephone number is (571) 272- 
8350. The examiner can normally be reached on Monday - Friday, 8:30am to 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infonnatlon for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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